Evertsen J, Bakken T. 2013. Diversity of Norwegian sea slugs (Nudibranchia): new species to Norwegian coastal waters and new data on distribution of rare species. Fauna norvegica 32: 45-52. A total of 5 nudibranch species are reported from the Norwegian coast for the first time (Doridoxa ingolfiana, Goniodoris castanea, Onchidoris sparsa, Eubranchus rupium and Proctonotus mucroniferus). In addition 10 species that can be considered rare in Norwegian waters are presented with new information (Lophodoris danielsseni, Onchidoris depressa, Palio nothus, Tritonia griegi, Tritonia lineata, Hero formosa, Janolus cristatus, Cumanotus beaumonti, Berghia norvegica and Calma glaucoides), in some cases with considerable changes to their distribution. These new results present an update to our previous extensive investigation of the nudibranch fauna of the Norwegian coast from 2005, which now totals 87 species. An increase in several new species to the Norwegian fauna and new records of rare species, some with considerable updates, in relatively few years results mainly from sampling effort and contributions by specialists on samples from poorly sampled areas.
INTroDucTIoN
Sea slugs are a group of gastropods that are challenging to identify from preserved specimens. Due to this, knowledge of this group in Norwegian waters has been fragmentary with the last published account in 1942. In 1997 we started a project to map which species are actually present in Norwegian waters. An exhaustive list was published (Evertsen & Bakken 2005) presenting 82 nudibranch species from the Norwegian coast. This work also clarified older incorrect literature references reporting species from Norwegian waters, but since some original references did not document actual records, some previously recorded species were not included in the list of 82 species.
The project on Norwegian nudibranchs has continued. From 2007 the project has continued with an aim of obtaining ethanol fixed specimens for as many species of Norwegian nudibranchs as possible. To do molecular work to solve taxonomic problems and to cover the nudibranch fauna with DNA barcodes has been the main aims. These aims have increased sampling especially through extensive fieldwork and cooperation with enthusiastic SCUBA divers and underwater photographers. This effort has revealed several new records of nudibranch species not previously recorded for Norwegian coastal waters, as well as new records of species with poorly known distributions.
Sampling effort has been aimed at specific localities in order to obtain as many species as possible. Especially extensive fieldwork in the Sognefjorden at Gulen where the project over the last four years contributed to workshops educating divers and underwater photographers interested in marine biology, has added valuable observations to the accumulated knowledge of the nudibranch fauna.
Work on taxonomy of groups of species and a broad DNA barcoding approach of Norwegian nudibranchs has a focus in the project "Nudibranchs in Norwegian waters". These aspects will in the time ahead cover several groups of species that are challenging taxonomically, in order to further clarify species diversity and abundance. The aim of this paper is therefore solely to document new species for Norwegian waters and updates on distribution for species which have been considered rare.
MaTErIal aND METhoDS
Scuba-diving has been the primary method of collecting nudibranchs, but specimens have also been obtained from dredging (Table 1) . By the help of skilled underwater photographers species have been documented in situ. Only specimens needed for documentation and molecular studies have been preserved. Collected specimens have been fixed and preserved in 96% ethanol. Specimens, and vouchers for DNA barcoding, are deposited in the collections at the Norwegian University of Science and Technology, Museum of Natural History and Archaeology (NTNU-VM), and the University Museum in Bergen, University of Bergen (ZMBN).
Different localities have been visited several times while single finds has also contributed to new records. Specifically the locality Glossvika in Gulen (Table 1) near the mouth of the Sognefjord has been especially interesting, with a range of different habitats within swimming distance from the pier. Divers have easily brought back live specimens for study in a field laboratory. From this locality alone we have over 3 years observed in total more than 50 species.
rESulTS
A total of 5 species are reported as new to Norwegian waters. For 10 species new data has added considerably to the knowledge of their distribution and abundance. Totally there are currently 87 species of Nudibranchia known from Norwegian waters (Appendix 1).
In the materials examined section for each species below, material deposited in the collections is given by their registration number. Material reported earlier (Evertsen & Bakken 2002 , 2005 has not been included. specimens in good condition were found, measuring 11 and 7 mm respectively. The largest specimen recorded is 12 mm long (Bergh 1899). Photos of the MAREANO specimens can be found on the MAREANO web page (http://www.mareano. no/nyheter/nyheter_2008/nakensnegl). Material examined: NTNU-VM 67041 (1), stn 2011005. Remarks: According to Thompson & Brown (1984) this species has a worldwide distribution but is not commonly found in any individual locality; the southern coast of Norway was given as the northern limit of distribution. We have so far not been able to find any previous records from Norwegian waters to corroborate this. Our observation therefore seems to be the first confirmed record of this species from Norwegian waters.
Doridoxa ingolfiana

Goniodoris castanea (Alder & Hancock, 1845)
The relatively large specimen, 20 mm body length, was found on kelp (Laminaria hyperborea) at Gulen at 5 m depth.
Lophodoris danielsseni (Friele & Hansen, 1876)
Goniodoris Material examined: NTNU-VM 67252 (1), stn 2007007; NTNU-VM 66888 (1), stn 2010001; NTNU-VM 66889 (1), stn 2010001; NTNU-VM 66890 (1), stn 2010001; NTNU-VM 67031-67033 (2), stn 2010001; NTNU-VM 67033 (1), stn 2010009; NTNU-VM 67034 (1), stn 2011006; NTNU-VM 67035-67036 (2), stn 2011008. Remarks: The original description was based on specimens from Florø (Friele & Hansen 1876), not far from the locality at Gulen, and it was considered among the rarest sea slugs in Norwegian waters due to few records spanning from Hordaland to Trøndelag (Evertsen & Bakken 2005) . It is therefore interesting to see that it has been present in large numbers at Gulen from 2010 onwards, and it has also been found it in the Trondheimsfjord in the same period. Even though we do not extend its known distribution, its presence in large numbers suggests that this species will occur elsewhere along the Norwegian coast. Thompson & Brown (1984) this species is easily overlooked as it is well hidden among encrusting bryozoans. This may explain its few records not only in Norway, but also in its entire distribution range which spans south to the Mediterranean Sea. Material examined: NTNU-VM 62620 (1), stn 2008004.
Onchidoris depressa
Onchidoris sparsa (Alder & Hancock, 1846)
Remarks:
The distribution of this rare species with few observations ranges from the Atlantic coast of Spain north to the west coast of Sweden (Thompson & Brown 1984) , and was mentioned from Norway by Høisaeter (1986) with reference to Just & Edmunds (1985) . There were, however, no primary records confirming its presence in Norwegian waters (Evertsen & Bakken 2005) . Our record from Frøya in 2008 therefore finally confirms that this species occurs in Norwegian waters. One specimen measuring 8 mm in length was found in the kelp forest at Bukkholman, Mausund. This is a small species of Onchidoris which can be difficult to distinguish from similar species like Onchidoris inconspicua and Onchidoris depressa (Picton & Morrow 1994) , which may explain why it is so rarely observed.
Palio nothus Johnston, 1838
Polycera Material examined: NTNU-VM 66830 (1), stn 2010001. Remarks: According to Thompson & Brown (1984) this species has an amphi-Atlantic and boreo-arctic distribution, but they were concerned with the true identity in many of these observations since Palio nothus is easily confused with Palio dubia. This was also duly noted in Evertsen & Bakken (2005) where previous records from Norwegian waters were corrected.
Our present observation is therefore only the third record of this species in Norway, now found at Gulen, not far from where Friele & Hansen (1876) first recorded this species from Norwegian waters. Our extensive sampling the last few years has only revealed P. dubia, which indicates that P. nothus is a rare species.
Tritonia griegi Odhner, 1922
Tritonia griegi Remarks: This species was originally described by Odhner in 1922 based on specimens collected by James A. Grieg from Skjaerjehamn at Gulen in 1897-1898, then identified as Tritonia plebeia. What makes this species interesting is that it has only been found from deeper waters (70 to 400 meters depth) from dredging hauls often conducted in coral rich localities. It is mainly known from Norwegian waters with an exceptional observation from the Bay of Biscay (Bouchet 1977) . This species has only been found as single records, and is considered rare (Evertsen & Bakken 2005) . The new records from Agdenes in the Trondheimsfjord presented here confirm this, as they also represent single records in similar habitats and localities from where it was previously known (Odhner 1926 (Odhner , 1939 fig. 5a -c. -Grieg 1897 : 22, 31.-1932 :15.-Friele & Grieg 1901 : 120.-Odhner 1907 : 88.-1922 : 34.-Larsen 1925 : 42.-Evertsen & Bakken 2005 Material examined: NTNU-VM 67013 (1), stn 2010001; NTNU-VM 67012 (1), stn 2011005; NTNU-VM 67014 (1); NTNU-VM 67121 (1), stn 2011012; NTNU-VM 67945 (1) (Thompson & Brown 1984) . Our single observation of this species at Gulen extends its known distribution to Sogn og Fjordane, but it also confirms its rarity along the coast of Norway. Material examined: NTNU-VM 66954 (1), stn 2010001; NTNU-VM 67107-67108 (2, 10-15 mm in length), stn 2010001; NTNU-VM 67134-67137 (7), stn 2010001; NTNU-VM 65367 (1), stn 2009009. Remarks: This species was originally described from Greenland as Tergipes rupium (Möller 1842). There has been some confusion as to this species' distribution as Möller thought it was identical to Tergipes tergipes. This mistake was rectified by Bergh (1864). Lemche (1935 Lemche ( , 1941 aired some suspicion that this species is the same as Eubranchus pallidus, but our specimens fit the descriptions of E. rupium and it is considerably different from E. pallidus. Our observations of this species from Gulen and the Trondheimsfjord are the first confirmed records of this species along the coast of Norway. Its rarity can be attributed to the fact that this species can easily be confused with other species of Eubranchus and that it is poorly known in the literature.
Eubranchus rupium (Möller, 1842)
Cumanotus beaumonti (Eliot, 1906)
Cumanotus laticeps. -Odhner 1907 :80. Cumanotus beaumonti.-Evertsen & Bakken 2002 : 18.-2005 23-24.
Material examined: NTNU-VM 67118-67119 (2), stn 2011026. Remarks: This species was previously only known from two single records from Nordland and Finnmark (Evertsen & Bakken 2002; 2005) . The present record from Gulen extends its distribution south to Sogn og Fjordane, where it has been found frequently at the same locality in March/April when its prey, the hydroid Corymorpha nutans, is present, (Christian Skauge pers. obs.).
Berghia norvegica Odhner, 1939
Berghia norvegica Odhner, 1939 : 85, figs 52-59.-Evertsen & Bakken 2005 .
Material examined: NTNU-VM 66967 (1), stn 2011005;
NTNU-VM 67955-67961 (7, 20-30 mm in length), stn 2012001. Remarks: This species was only known from the original description by two records from off the Trondheimsfjord (Storhallaren, Frøya and Stjørna in the mouth of the Trondheimsfjord) where it was found by Odhner in 1939. Since then it has been forgotten and not been looked for until it was rediscovered in 2011 and again found in great numbers in 2012 at Gulen. Even though it belongs to the aeolidacean family it has little resemblance with the other known species from Norway and has previously probably been misidentified with more similar looking species within the cuthonid family. We also only found it sheltering beneath rubble and dead shells, which makes it very difficult to find unless you are actively searching for it in these habitats. Our observations extend its distribution from Trøndelag to Sogn og Fjordane. resemble other aeolid species and may be difficult to identify and observe in situ. Due to this it may have been overlooked.
Calma glaucoides
Proctonous mucroniferus (Alder & Hancock, 1844)
Figure 1C
Proctonotus mucroniferus Alder & Hancock 1844: 163.- Thompson & Brown 1984: 100, fig. 24 .
Material examined: Only studied in field. Remarks: This species is quite rare since it has very few records exclusively from the British Isles since its description in 1844 (Thompson & Brown 1984) . We found one specimen at Gulen in 2010, but it was unfortunately not preserved. More specimens have been observed several times from the Bergen region, and documented in situ by photographs, by Bjørnar Nygård and Cristian Skauge (identified by the authors from photographs). This is the first record of this species outside the British Isles, and in Norway.
DIScuSSIoN
Documenting 5 new species to coastal waters brings the nudibranch fauna in Norwegian coastal waters to a total of 87 species (Appendix 1). Several of the species reported here have been regarded as rare in the sense that they have very few records in Norwegian waters the last 250 years (Evertsen & Bakken 2005) . However, with SCUBA-diving and the help of many eyes focused on spotting nudibranchs, many of these rare species can be regarded as more or less common in some of the localities where divers have learnt to look for them. Species have been recorded from the same localities over 3-4 years, and for some species the distribution range has been enlarged. The rarity of many of the nudibranchs do not seem to adhere to the definition of small populations along the coast of Norway, but more to the fact that no-one has been looking for them, or been able to observe them. Increased knowledge on distribution and abundance is important for knowledge on diversity in general. Nudibranchs have been included in assessments for the Norwegian Red List with a result that 28% of the species were redlisted, but all included species were assessed to the data deficient (DD) category (Sneli et al. 2010) . Documentation of new records and increased knowledge contribute to better understanding of diversity and to better foundations for assessments of rarity, red list categories and invasions.
New records from Norway and increased observations and records of species compared to previously known distributions have in some instances been advocated to climate change and increased sea water temperatures. A recent report on changes in macrobenthic organisms discuss different scenarios for changes, among them increase in sea temperature (Brattegard 2010) . The primary conclusion from the present study on nudi-branchs is that increased effort and sampling intensity coupled with skills result in increased knowledge at given localities.
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